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COOLING SYSTEM FOR ENGINE 

ber: JP6257430 (A) 



Also published as: 

0JP3389279 (B2) 



Abstract of JP 6257430 (A) 
PURPOSE:To improve fuel consumption by 
reconciling the promotion of temperature-up and the 
restrain of overheating of lubricating oil in an engine 
having an oil cooler, etc., for performing heat 
exchange with cooling water. CONSTITUTION:This 
device is provided with a first cooling water path, 
which is set in low temperature and in which cooling 
water, supplied to a cylinder head 1 from a water 
pump 4, is returned to a water pump 4 via a radiato 
7 or detouring around the radiator 7; and a second 
cooling water path, which is set in high temperature 
and in which cooling water supplied to a cylinder 
block 2 from the water pump 4, is returned to the 
water pump 4 via the radiator 7 or a heater 10 and 
detoured the radiator 7. Also an oil cooler 3 is 
arranged in a path, in which cooling water is 
returned from the cylinder head 1 while detouring 
the radiator 7.; An electromagnetic valve 16 is 
arranged on the oil cooler 3 upstream of the path. 
Cooling water from the cylinder heat 1 side and that 
from the cylinder block 2 side are selectively 
introduced according to water temperature and an 
engine load. 
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(2) 



WP6-2 5 743 0 

2 



tsien 2 ©?&ai7j<«s§©*asi(tBm i ©tg£?&g<fc d >y^n 9 * «iOTM«Mii©UEKtt i/^u >^ 

2 ©*&MMk£;&> & &3 2 jRttxCfflx ff«J: DSfefrfcWrs ±3 K LTViS. 
>5?>fflJWI»Jlfc*HT, «WffRft^-L->'J>^ 10 [0 0 0 3] *fc. *nt»4Mfc. X>i?>©ii»& 

» HSji^©ltta^ 1 ©»JJ*ffl»3^6©?WI*t3/U X>^>?MMct©l«ait ±-3TJMW**-f 

>^^D y i7® jim©iiiam 2 ©flti|*8tt* 5 ©^ 5««ill/&X>3?>*Jffi3feJ» &a BtlTW*. 

*ftSSS^N^»fc3»A1-aSSI!«Kfttt«*Cl t [0 0 04] 

HMRR2] WBW*S*tt3'U>^yHa»*© iB»JlJiSx>^>»ai*tffl»saiK:*oT»3jrr5* 

wiotMrai 2 ©»«*e»ffl*fi*tBf?aa«aT©ft K±#*»tt*-t?*5fc»«*jiii©fi««»a»*T?±#-r 

Bll*fcJ4ME»lffl?&a*S!S*6ffl»«*ft«IIBg«l 5©tfiHB«t*>*0, *fflfcfcfcKa*ta<fcD, s 

S*K*AU MES/'J>^vH3Kaa©»l©»» fc, «»«l©tt*«J*V»«ffi««<«<&B&, x>*> 

*«»©*ia*j;tfiiwa'>u>^n ! >^aiia©»2 # w**t w-ymrnfflmsfflMXLmm 

ssiam 2 ^*^s§* e ®^*«^s*hs# [0005] y u p &?&ai*fc ± t? r*nrr» 

©X>^>©?^lg& 5 fc l/fcX>i?>©^ttt, ±SB#BBBS 6 0-4 3 1 

MttKS] iWBtt*#«tt5/U>^?HH»«© l94HMIBtl©iHI©J:3izflaiiAiiEK&^*2:© 

aa©i(riafi2©?MP*«tt©*fi««BfSjBftaT©» iiA5¥RftKit*ctte±D, m-bst'«->'j>^ 

[Slif KifcfcfriBSI 1 ©flti|*gro&0ft4*ftttESMl *>s> P*©lfc*tt«©*Wl^i©llEfl»fcJ:oT 

«w#*Jixu ite^u^^* ?■»*©» i©jwj jfta±#*<Ejtix, *»»a»ai*t©ji»SEaft#±'r 
*KB©*ja*±rW9E5'U>'^nyi?aji«©*2 50 sttici-3T7jcmK±(cftijss±#$-a, Ms 

©»ap*ii»©*fi!WE9f}aa«SiB*.« 1 1 fctcx j^jesaaicas imn^*d:j|jB£»a*T«» 

>3?>©ftW*iBfSft«feiT©fillMfift«fl*fcB8WB» ffll©iiiJD^SMl^.SJ;3(C'rS2:tfeT#5. M»U 

2»»*«»39>6©fNJ*SilWBaS»aW^Ab, * ->»J>^nyirt*ft&x>3?>«W»Wlt»6» 

?c> wB5"j>^yHaa«©*i ©?&»*«»©* mmz^xn^\ ao, iwwcfci-aTWiwtiiHi 

a*±t«nB5'U>^pyfajaa©»2 ©?&«*« t-s^i^-^ssfBLfcx^xctt, ±b4Hmb 

»©*fl*^Bfie»«ftiB*«itt)fcx>y>©ft *©«fc5&¥8tt»B-T?S?\ »±#©ffijttiiJD?$ 

W6fr£<Dm&*ms&m#'^Mr&Z5im* [0 0 0 6] $ft, MUDPH«M--f**-9KRS1P 

±«ftWfc*l5Tffflrr5t»©t b&W*!H 1 Kf<©x x>^>»W*t©M^J»^fttf 3ffi©SSIM»«fct) 

BgiffflPIl&iPJ] [0 0 0 7] *3fiM»±iaiW»Slfc«*-CftSnR:'b© 

[0 0 0 1] -CSoT, »»*t©M-eS»S!i(l*ff 3X>5?>il«|»«i 

[S*±©W8#»] *^Hja->'J F£->U > ^©ia*±#©€iit®M©#|)ffiiJ*M3iS«»1ttl 

^t/n y £ 1 fflg»fcJ;oT»3jrr<5«» 2 %m SSSfeS E i£g 63 fcfS. 

S©x>5?>©»«SWfcWr5. [0 0 0 8] 

[0 0 0 2] [Il«t5fc60?g] #5MItt. 5"J 

[«*©£*] ~>U >9<\y HS^'J >y^n y jrfeSt F£v"J >^7n vdf t*l/±D!l*t>W*J:5» 

UJ:D5l*C»MJrrftJ:3x>^>©lMWBBI*2* «*ft»*2*||5fc«ljSrrs»&fc5'U>^«y H#K 

tictMrrs c t*jfie*«>6frton-cv»«. #ibs6 o ws^sjwp*©^*^'; >^nyirn^©}wwc 

-43 1 104W»fcjRSn&J1«ttl«l4t©--IITft 50 ©WEJ:0ftV»M«fcWtr*2:tfcJ|HU ^©2^ 
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(3) 



#H¥6-2 5 743 0 



m&mmnm its cttio T*4M/-tm 

5*l©*Si*«»i, ->U>^n5/i7^«*§« 
J^6*2©?Mil*8Ki. x>5?>IMWBSl<WWIi 

*iii§©*i&£3i i ©BBejB«aT?±#a«» 1 ©«te 

Mfiefcmt1-5fn ©zkilPJS^Ki:, l>y>Mlt 

meg 2 ©»sp7j<SK©*ia^^ i omfcmi ± o ism 

fi!©fg 2 ffl^fiS*T-±#^iim 2 ffl^H^l^jf JO 
2 ©*M«*St* 6»« 2 **Sit©X>5?> 

»«©£ 1 OiMUQBK»6cMHHc2:^U >?7uy 

*aa«©» 2 ©ftttftEK* s ©»#**gsiftaMt^ 
a^fcfcAt-sfflWBMaBft&e: tswatr*. 

[0 0 0 9] ffifBtttt^BK. ->u Haaaro 

* 1 cD»«*e»ffl*»*±tf 3/u >^^n 9 zmmk 

©g 2 C0^7K^ffl*fl3^SttlJ^T©»lin»ttt 
« 1 6©?WJI*SS1»»«^»XL. M 

B-> U >^a y P«M©M 1 ©»8#IIK©*»& J: a? 
Dt-> 'J n y 2 fflj§m©^ 2 ©TMftftBB©*^ 
W)g^fti8it&*IBI»fc^2?&9*«»*»6©»iji ' 

*«sawp*j'^»Ai- 5 <fc 5 *«c*ct«M"* % © 

iU *nt±9T«R^*fltn««»}tfl«©SflLh 

[0 0 10] *fe, HBWffBBVU^'N.y Ffla 
m©^ 1 ©»*P**fc©*flS <ktf 'J y # S 

\znm 1 ©»afl*«R*&©»»#fc3SR«#'>.»A 
U W>9*^v FSm©^ 1 ©»Sl7KiSS§©*fi43 30 
«fctfv"J >^nj;*Haft©»2©?ft«l*iBlS©*fi. 
)W9rJHlK*8*.S 1 1 * fcx>5> >©affi]Wjfj£i«? 
ttT©*«HBM»fc»J» 2 ft&jicjl&fr 6 ffl££Jl7fc£ 
SiW^IAL, Sfc, ->'J>^yH®3B^©^l 
©»J**«ps©*fi* »J <? ?as&©;B 
2 ©s«i*a»©*fi*«Bf3eja«eiaAs t i"btx> 

5?>ffl^«f*tBr£a*ftiB**fflBIB^1l»tBJB 1 » 

**8M* s ©a^sssiMB^A-r « «t a *&s 
±wwrt«CTfi«r* i b©tu *ftfc.t-3T3» 
mmnmmmommmnmv-D^mmmmm 40 
m&mwtmmummm bx-i©Ki^± 

[0011] celt, mi<D&mm^m^ 

5^x-^ i, #»C*CTfl«UJI 1 ©KSiUS&T 
fflt^eH 1 ©^7K«S5^x-^€SlltSlSS§ 
fcfjom*., *l©Rjea«SiBAfct*B9^x-^ 

i-5„ s&. wtam 2 ©*!«#©», 0J*.«> 

X-^fc, «55C©k-*i, *2©K3tflKKT©t 
#Kt»2©?NJ*ffi»&55?X-^*iEllUt-^*ji 50 



&S»ltfDQiM.. *2©tt«H**«A&fc*ttt- 

y H;tJV^T«t5o 
[0 0 12] 

»l©*fl»«f«tt. X>5? 3"J 
H^>JMJI*ftfl»WS« 1 ©?t«l7Kgi&©7icfi 
CHftifT K#5x>5?>a>6©3B»fcJ; 0 ->'J 

y mmzmvtt% 1 ©kjhb** Tr±#s*, *»© 
*nei±ffl±#*«iitT»i©tt5eflflEfc««rr5. * 

7n y i?^»ajl*ftftl&1-«» 2 ffl^a)7K«©7jcS£ 
«8Utfrfc#3 x & ©SSIftfc J; 0 MG$ 1 ©IS 

£ilg<k 13 WMTC^U >#^n y jrcMMHcatXJI 
2 ©^5ti&ft£f±#3-ti\ ■£ft£U©#a±#£Ml*. 
T82©R£«*fc#8f*. -e©^> »l©»i«bMi 
g&cl&StolcttS' U y £ <fc 0 SfifflS/ U >^ y 

h * s sj»-r a n t c ± o rjm»umm < ±# u 
«uu©±iEig i ©tt^fls-rftft-r*. cnic#i/, 

*2©»ajl*iB»5''J Hfi£fi*©flS<&W5/ 

t±#r * 2 ©7K^EiSi^gfc ± o mm 

[0 0 13] ^^-?«©SM«ttlclMbfc««A 
t^SH*@g§tt, ■> U y Pa»ft©« 1 ©$*£ 

«©» 2 ©»»*«»*> 6©««i*ft*x-r*tt»tfc 
aanft«©ffflaflE©»isi3iJD*s©Mi«*»iiiitfe 

■6. *l/r, W»*BWftWifc*615TfBM-*«*t, 
»M»CBULb#©¥VaJI 1 ©»3Jl*ft»* BO&m 

aa»tt*©iaK±#j5«ffijtsn. iMWstKaiS 
Ufc^ 2 {HMcffiMA 6 ©?*»**»sa»aMf ^ 
*xsn* !i 1 1 j: ^ rmim««(Miiciman«. 

t. »n«lCttULh#cD^ff 1 ©»SP7ME»» &© 
»a*^SIIWW^*ASn«CfcfcJ:t>TH»«l»© 

fa*±#*tflgjian. Mnm^^c^MSfe©m2 
»3j*ib»i9> B<ww*«««iwttr'N*Aan* etc 

\z\mm£%.®m 1 ©»»*«»*» s©?i«i*«ia!iMii 

©aiwf»*«HiMsns. »fcc©«#tt. miaift?t)3i 

iDSRk©^E© * ^filWK TH 2 ©?^l7jc»^ 
&iliil©»^7KS¥A1-Sfc®, v-U>^Dyi7«© 
Rj£fi|gSSi<t5CtASBll|-e, S?i?iS^©ll^!SS 
ft-HK<"P#, -H©*aMd±6*ST?S$. 
[0 0 14] 

[^MM] KT. *»W©*»WftHBtS^Tii?l3 
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#H¥6-2 5 74 3 0 



5 



6 



[0015] hi tt*5fiw©-s«dt«-p*ai>y>© mmmm^mmizmmKDm'wi 5 1© 

»*i8Jlffl£*H"e**. HfcfcfcT, i «x>3?>© H&ii ltH 6 ©** 1 4 ©±KflHs«fctfTttttft 
f. *&, 3Hx>J?>ii?&}ft*^1-5^-'f;i/^-7 [0 0 1 8] ±Bx>5?>©»»S*k:*v»t, 



[0 0 16] C©«ll«©x>S?>©?f«J»»4, 5r* S/iJ>^yHlrt©»*Wi»teSa«U 55?x-^ 
-^#>7 p 4©8tfflnt>'U>^ns/i7 2rt©^7jc 7ft^rt-*JB3©JIMf8»*V»tt5S?X-^7*Siaf 



»RbT9*-^#>^4©l!ttHPft3/U>^s>Fl 0. ~>U >^A-y F 1 ^\»»*ft#a&Tail 1 ©JWJ* 

w©»«*3iaifcSsBrr*»2©jiMP6t, ->u>^ m mmzmtfth. &*-**>:/4*&»i©»* 

y H 1 ftC&^Jca&OfflPS^X-? 7 *fthXV 5 SUITS' «J >^n?J 2 ft©?ft83l*®8&fc:g^U 

*-*#>:/4©^Pf;:8ii£TS£3©ag£8fc, -> ^4©^t : 9^65>''X-^7£^-r5^3©¥ , i : 8S 

U>^ny^2ftffl3WWcjlBfflHlP*9i?x-^7 SWttb-* 1 0 6 ©ft* 1 1 *«T&*- 

£D±StTttiafg3ffli!? i f 8tei6ttfSiB4ffl*M¥9 ^#>^4fcR*«ltt. 5"J y £ 2 <sHMt* 

t, ^©^4©^9^e^Ku>'U>^> r n-y^2© miifr?%%2<D$im&mmM!fc?5. 

ttffl P S*ftSC© k-* 10S^LT5 fx-? 7 «fc D [ 0 0 1 9 ] 0 2 ftp U «y F 1 #Jffl±!S^ 1 ©& 

TSgTiris^ 3 ©*e 8 taarraJB 5 ©sgf 1 1 1, sp*g& (©) *± u >?^n y * 2 #j©±ta^ 2 

C©»5©«flfllij»E»3©J»ff8t©Stt«KE ©ft*P*j£S& «2» ©x>3?>»«r«©*ffl»«fe« 

gSn&^l©iJ— Wi»?hrt*?12i. Sg5©g L» *jfc. B37»SH6ac©ldm©atB©fmWi 
*lltMEJS4ffl««9t©»K«te:EBaftfc»2 i» S*T. 

OD-^^yhAVWUt, ffiEg3©*tf8©M [0 0 2 0] i2l:itJ;5l:, Hi CE>»**8R 

B*4©W9i:©J^±D±«#&#«l/t*'fJl' (©) ©*»tti"J^^»l<l*6©SMfcl«W»!: 

*-9 3*aD?5?X-*7S±tfMES&l©-!J-- ! EX ifcJ:oTfttt«45±#D*«aK *UT, £©iSl 

*y hA*J^12£aiiIbT'i7*"?^>> f 4©©2 £ P ©ft^bfcftR «D) H*a#g 1 ©RJHUE (A) Sji 

^jft-?; jf 3 ffl&f 8 fc^arf 5£ 6 ffli&f 1 4 i: , * S i&ai© J: 5 7 yl-^ 7 £® \ZW <0 »*. 

KfaM5©s«i i®MiB^2©ij— tx^yh/w:/ sn> *a#KKftaft (a) fc«»an*. rnicM 

18AD±S6«>6»«UT*'r^-73©±j«TfflWa L»2©ft«l*«B (©) H. S"J >^»; H 1 (ctfc^ 

»6©SMfl4tSsarr5JB7©*ffl 5t, Cffl?fS7 T^roffiV^y^^/ny^fc&^TSfc©** 

©**il 5titrE»6©JBffi4i©SaBWSfcEflB3n OiSJaJiO^JtWtM'T**. ^bT, £©3g2 
!MBBri6mtH«. 50 ©»»*«»(©) B, *fi*«±E»l©RSia« 

[0 0 17] ±fa^l©it- 2tt. (A) J; Dft&ftl©M! 2 ©R£S£ (B) Siix.££^ 

ttlWlffiM©ff 1 (OmMmm (02©A) M©J;5lc:t-?l 0S2IILT5S>X-:$'7S®Sg 

*>©T&-pT, ■e©RjaB«KT*eB»3©*ff8©± »t WD 81*6*0, *fi*»HiRjafi* (B) t«»*n 

«**6©*afea!»fbT»5©OTfl 1SB3©** 5. ^UT, «»©J:5fcig2©»SI*lBH6 (©) ©* 

8 0T81l:llJtt, BE3eaaESi8A&t«te»»5 WKSIOMMQEK (®) o*lWl:lt5ST? 

©imf 1 1 1*3©**8 saas*fc*s*3©ams ©»nmicttfi 1 ©»«*«» (®) ©->»j h 

8 mh±mitrmimm^^ wt, ±fsfg2 1 HMfc©fta*«tavr w-? 3 t»*n, m2 ©& 

©-tJ-tX* y F AVt^ 1 3 tt. ±E» 1 ©RgfiSJ: SP*«ig§ (©) ©*&**» 1 ©&S»*» (®) ©7KS 

t>ffifill©8 2 ©itSfifg (i! 2 ©B) T?fP»fSt»© I/^ftjBA&filHfirfcfi, 3 ^©»ip* 

T&^T, *©Kfe«ieHTT!ri»4©»fl?9©TI«« 40 «R*»x>3?>©ft1lflC|6:CT«ID*A6n. ISA^K 

^©3£S£!ftf LTK^4 ©«ff 9 ©±MJS^ 5 ©g ictt^ 1 ©MbtcftK (®) ©->U H 1 jffiift 

flfl lCaSS*, !§£MSS^*fc:t#iC«S5ffl^ ©»SI**t*'f^-9 3^**1, BAlflHtrtt^2 

mi i t©aas»bTm4©¥ ! ff©±sisiii:T!5Sffi ©ft^eK (@) ©->u winy*? 2wmmm 

ts^®$*5. *jt. ±iam^#i6B, TicM^i:^ **j^--f;i/?-7 3'N3S*na. 

x>^>©*#(c/si;T$i«isn5t)©TfeoT, ?&p^ [oo2i] @3 i*^r«WT*s^ i ©is^as 

mizftgiiom^i 5t®mm%&jhTm6<DM l gi (a) ts-rs^T (02 ©a) ©?&si*©gtns7K 

4©±»fe±OT)3M£!®3lt\ Wmnx.>&> f. COR. ««#1 6#5S?X-*7£2irrs|g6 

©AWAtBfjiE A»aT©4£ft«»ttt« 6 ©sfF 1 4 © ©gw 1 4 ©±»j trmmmm^ % \ 

±!5SfiiJ^S©^MS«tT^7©¥t : l 5S^6©^ X^yh/t^l 2*t5S?X-? 7 *^i"«*3©*« 
f 1 4 ©TSSfiJtaaa*. aP B t IHtTX>>'>©ftW 50 8 ©lijiSjirrLvTt-? 1 0 5 ©^W 1 1 



Stk-To 



^#>y4*6»l©imf B*±tJW2©l»fl?6ftgT 



>£6 ©*« 1 4 SiSiT^*-?*>7 p 4 tCR5gg& 
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(5) #B8¥6-2 5 743 0 

7 8 

SJB3 0iSfP8fflT«fliK«a*ft, Sjfc, fg2©U— 55?X-*7*2lirrS»6©**14ft*aStt. R 

*X^-y h/VV?l 3fft-#l 0£2Hrr3Sg4©3g 2CDU— hA*;V^l 3»t-^l 0£2i!L7 

flF9©»afta»fUT««4©3mip9©±sM«*t-^ 5?x-^7«^ai"5»4©*«9s*aa*«. *© 

1 0ft^-r*Jg5©«flfl lCaaS**!lfcC±D, tM. BfcSt±5fc->U>^yl«l«i©«l©JWP 

Hfc5?r±5te->'J>^!yFl«i©»l©3*»*«» *«»B55?x--*74aSiB»i&D, s&, ->u> 

tt93?l~^7eSEBrr*«lta:D, ->'J>y ^P r n-y^2fflffl^2ffl??rai7j<W%5> f x- ; S'7?£a 

7Dy*2«©82ffl?MMc«ttBb-* 10 680 9 ZW&LUZ. Sft, *-f^f-5 3^Bfi«Rfe©il 

yi-? 7 £2@-rs«tft£,, *-fj^-5 i©^7jciis§^e.^ai*!5^A§ns 0 

3^B->U>^yHljB8ftfflJSl ©»«*«»©» [0 0 2 5] H7 Biamil*T*»*t»2 ©KSfiflE 

wfA^ftii. K> (b) \zmt^>tr'(Dmm (H2©c) t?*d, *o. 

[0022] 04 1 ©tssas? x>^>©^*s0fsft^sa^&jiift#itfflftSi*© 

(A) S3SUfc^ (02©b) ©^*©«£nS^f. jgtlS^-T. E©®, tgl©*- 2 
C©H> fglffllf— ^X^vWW/l 2B7i>X--* B5^X-^7^fS^3ffl^t : 8^®Sii-5fci: 
7ftAi"«»3ffl»flf8ft»aa-B:*ti:'bfc, b-* fcfc, 0fcrtT6»5©ifM? 1 1S*3©JW¥ 
1 0«|-T*85©*«1 lft»3©3Mf8©T«ttfc 8 ©-RMIKaaa*, mi 6tt?5>x-*7S2 
aas*. a*#l 6B*BD?S?x-*7S2@-rs Hf *»6ffl*«l 4ftSHB*«, »2©-9— =EX** 

si6©*«i 4©±««wiTflSfl(ft*aa'e-. *2©* fami^i 3 tit-* 1 osanL93?x-^7«^i 

-^^yhwi 3B*BDb-*i 0*30*5 r««4©*«9©»asa»rUTi*»4©siMP9©± 

»4©*e9©sra*a»ri/TBE84©**9©±«Ea »«st-^i o**-r«»5©»flfi ltigas* 
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